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Current research on gender differences in mathematics achievement is summarized.
A cross cultural study of sex differences in attitudes towards mathematics
(confidence, individuality and liking) and in attributional patterns in
mathematics (ability, effort, task, environment/luck) included American slxth
graders (n=155, m=70, f=85) and British 11-12 year olds (n=42, m=18, f=24).
Comparisons based on responses to a two part survey concerning sex of student;
sex of teacher, nationality, and achievement level were made. Significant
results were obtained in the following catagories concerning attitudes about
mathematics: American female students were more confident than British female
students; American female students with a female teacher liked mathematics mote
than American female students with a male teacher and more than American male.
students with a female teacher; and all female students with a female teacher
liked mathematics more than all male students with a female teacher. Significant
results were obtained in the follo1iing catagories concerning attributional
patterns in mathematics: American female students attributed success to effort
more than American male students; American male students attributed success to
environment/luck more than American female students; British male students
attributed success to the task more than British female students: all female
students attributed success to ability more than all male students; and all male
students attributed success to environment/luck more than all female students.
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Gender differences exist in mathematics achievement. This subject is
very elusive to educators. The fact is that females are not performing up
to potential, which is noticeable when observing university students and
professionals alike. Studies indicate that a minority of females are
involved in mathematics related fields. For example, only 13% of all
bachelor's degrees in engineering, 28% in the physical sciences and 37% in
computer science are awarded to women. Also, only 20% of postsecondary
mathematics teachers are women (Goleman, 1987). These statistics,
however, only show the end result of gender differences that begin at a very
young age. Definite gender differences in mathematics achievement that
begin to emerge in the middle school aged students. This population is the
focus of the following discussion.
First, consider what current research tells us about the problem. In a
book that synthesizes the findings of studies related to the topic for
middle school students, the authors concluded that "few, if any, consistent
sex differences [were found] in mathematics performance on the types of math
skills taught in grades 4-8 (Lockheed, Thorpe, Brooks-Gunn, Casserly &
l1cAloon, 1985)." Such results almost force us to conclude that no
differences really exist, but the statistics listed previously tell us
otherwise. So, whatever the causes, we must realize that they are affecting
students in such a diverse way that the consequences span the continuum.
A very popular position supported by extensive research as to why
males outperform females in mathematics suggests that societal influences
are partially responsible. Dr. Elizabeth Fennema (University of Wisconsin-
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goes to school, and, often unconciously, the teacher is not encouraging her
or expecting as much from her as compared to her male peers. Also, the
textbook somehow does not seem to communicate with females as well as with
about a future career, that not many women hold careers in dentistry,
electronics or engineering. When she speaks with high school counselors,
they do not encourage her to continue mathematical studies past the one or
e
Madison} has studied the problem for over fifteen years and has created a
list of specific influences that encompasses almost all of a girl's life.
From the time she is born, her parents buy her dolls and stuffed
animals instead of the blocks and puzzles that her brother may receive. She
sees her father balancing the checkbook and paying the bills. Soon, she
males. As she grows older, her peers unintentionally convince her that
mathematics is not a feminine activity. She also realizes, when thinking
middle school students and have consistenly revealed that males
two years that the school requires. She has decided that she wants to have
a family anyway, so why take a mathematics course that is only necessary for
high-tech careers (Fennema, 1981). This story may seem greatly exaggerated,
but if one actually follows the early life of females, one would detect
some, if not all, of these negative influences at one degree or another.
Further discussion into these influences will be pursued later.
Another theory about gender differences in mathematics achievement
supports the premise of biological differences that provide males with
greater capabilities to succeed in mathematics. Drs. Julian Stanley and
Camilia Benbow have performed extensive research with mathematically gifted
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acknowledge Dr. Fennema's arguments, they conclude that such a great
difference in reasoning skills could not occur on the basis of outside
influences alone. They also refute one of Fennema's main arguments, that of
Based on scores from SAT tests administered from 1972-1974, males
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significantly outperform females in mathematical reasoning activities.
consistently scored at least 28 points higher than females, and as much as
62 points higher than females (Benbow & Stanley, 1982). While they
differential course taking. Since these students were still in middle
school, they had not yet had the the option of choosing their own coursework
(Benbow and Stanley, 1980). While the observer must admit that the
statistics exhibit a surprisingly large gender difference, Drs. Benbow and
Stanley proceed to conclude that the underlying cause is biological. They,
however, provide no physiological evidence. To date, no substantial
again in 1983, stating the the reason for such outcomes is unknown. Also,
evidence supporting this premise has been found. Perhaps that is why they
had softened their argument by 1980, stating that the sex differences are
probably caused by a combination of edogenous and exogenous variables, and
while not intented to refute Benbow and Stanley's findings, other research
into the family life of these students revealed that the males received much
greater support and encouragement from their parents than did females even
though all were extremely gifted (Austin,1974).
The theories of the above researchers, such as Fennema's emphasis on
societal influences and Benbow and Stanley's emphasis on biological




focus their studies on more specific topics that help to support the more
general arguments already stated. First, let us consider the gender
differences in mathematics achievement studies that relate to Fennema's
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provides a helpful basis for other researchers. These researchers chose to
theory of societal influences. findings help to discover theThe
significance of these influences and, more importantly, to suggest some
corrective techniques.
The most discussed influence on mathematics achievement of females is
teacher influence. Teachers have the greatest opportunity to influence
their students, either positively or negatively, since their career purpose
is the educating of our youth. Research about teacher behavior helps
educators recognize negative actions and to understand how to transform them
into positive ones.
A notable study, conducted in the early 1960's, opened the floodgates
on research into teacher influences. pyqmalion in the Classroom (Rosenthal
& Jacobson, 1968) focused on the significance of teacher expectation on
student performance. Teachers were presented with false information about
their students' potential. Students' actual performance was also measured
before and after the information was presented, and change scores were
compared. The results were startling. Those students that teachers were
told would "bloom" academically actually did. Different results did appear
however, among different aged students. For example, younger students
improved to a greater degree than did older students, but did not maintain




strongly linked to teacher behavior by the authors because, as stated, the
students were chosen randomly. After the results of this experiment were
revealed, educators began to take greater notice of teacher behavior
affecting student performance and researchers began to study this phenomenon
in greater detail.
Several studies deal specifically with teacher behaviors that may
reinforce gender differences in mathematics achievement. Fennema (1977),
for example, found that mathematics teachers often teach to the males by
questioning, challenging and encouraging them more and also by using
examples, such as sports topics, with which boys may be more familiar. The
teachers may also accept failure from the female students more easily, as if
failure was expected in the first place. Another research study explored
the topic of teacher wait-time during mathematics instruction (Gore &
Roumagoux, 1983). Results showed that teachers favored males by allowing
them approximately .8 more seconds over females when responding to a
question. To emphasize the idea that teachers probably are not aware of the
bias towards males during mathematics instruction, it is worth noting that
the teachers in these studies were both male and female.
Other societal influences that seem to pressure females away from the
study of mathematics include parental and peer forces, as well as apparent
career trends. Astin (1974) found that even parents of gifted adolescence
tend to encourage their sons more than their daughters to pursue
mathematical activities. For example, the parents of the boys provided
their sons with more educational toys and hobbies, such as chemistry sets
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and microscopes and also encouraged and expected more in regard to future
success from their sons than did parents of girls.
Several studies document the existence of peer influences regarding
pursuits in mathematics. Boswell and Katz (1980), for example, show that as
early as the third grade, stereotypical ideas emerge about male success and
female failure in mathematics. For the most part, these stereotypes are
translated to the youngsters from their parents. Also, in secondary school,
these stereotypes have a definite impact on females' pursuit
of
mathematical studies. When questioned about their own ability, females
responded that they found themselves incompetent in mathematics as compared
to their male counterparts.
Carol Kehr Tittle (1986) documents the different career patterns women
tend to follow that have strong ties to gender differences in mathematics
during schooling. She found that school-aged males and females recognize
the strong possibility of females leaving the work force to raise a family.
This fact apparently contributes to the peer influences that keep females
out of mathematical studies. For example, while 42% of computer course
enrollment in high school consists of females, 86% of word processing
courses consist of females while only 37% of programming courses consist of
females. Apparently, some females are choosing not to pursue careers
requiring long term commitment, but rather,
occupations, such as word
processing, that are more flexible. These trends in education eventually
lead to the gender differences we now observe in several occupational




adolescence to adulthood in career aspirations relates to the conflict
females have between career and home-making. Both researchers suggest the
need for high school coursework designed to assist students in understanding
the psychological and economic implications of women in the work force.
Another societal influence is related to the socialization process.
Research shows that the personalities of females differs from males in such
a way as to make them less suited for mathematics studies.
Leder (1986) showed that when females, both average and gifted in
mathematics, were asked to choose adjectives describing a successful
mathematics student, they tended to choose male-oriented adjectives such as
argumentative, assertive, clear thinking, clever and self-confident.
Mills (1985) studied the relationship between sex role-related
personality variables intellectualand variables associated with
mathematical and verbal ability and reached some very interesting
conclusions. Most females possessed those intellectual qualities that
suited them for activities requiring verbal ability while most males
possessed those that suited them for activities requiring mathematical
ability. Students whose personalities would best be described as
androgynous surprisingly did not possess an intellectual advantage suiting
them for both types of activities, but students possessing cross-sex
characteristics, especially for females, were well suited for both types of
activities. This study showed that certain personality characteristics
associated with existing sex roles may be linked to cognitive skills, but
the actual relationship is unknown.
7
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Marshall (1982) offers an explanation on why males outperform females
on story problems requiring reasoning techniques and why females outperform
males on computation in mathematics. She believes that females are
socialized to possess a more rule governed personality which does not permit
the females to engage as successfully in reasoning type activities that are
not reliant on patterns, formulas or algorithms.
The influences on females' achievement in mathematics discussed
already should not be accepted as the rule. In fact, studies have been
conducted that refute many of these findings (Benbow & Stanley, 1982), and,
as stated earlier, consistency has not been found in current research
(Lockheed et al., 1985). However, the fact that they have been found at all
indicates the need for awareness of these situations and, if discovered, the
need for change best brought about through education. Many intervention
techniques have been developed which will be discussed later. Now however,
I will present the other side of the issue; those researchers who believe
that the gender gaps in mathematical achievement cannot be closed because
they are caused by biological differences between males and females.
As stated, Drs. Benbow and Stanley instantly come to mind when
discussing the topic of biological differences. Their many years of
research with gifted adolescents clearly shows a huge gender disparity in
mathematical reasoning skills. In fact, the gap is so large that they
believe societal influences alone could not be the cause. Therefore, they
decided upon the explanation that if nothing else caused it, it must be
biological.
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spatial visualization is used most often in mathematics when working
problems involving the translation of words and mathematical symbols into
pictorial form. No proof exists however, linking ability in spatial
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While this theory has been reached through a so-called process of
elimination, it is difficult to prove. Obviously, much of the research on
the direct causes, these being biological, would be highly unethical. All
that we do know about the physical differences between males and females has
been offered as a possible explanation, such as the differing rate of brain
growth or the differing levels of hormones, but no direct link has been
found.
One physical characteristic has been found that definitely favors
males and is indirectly related to mathematics. Spatial visualization, the
ability to visualize in three dimensions that which is presented verbally or
in two dimensions, or the ability to visualize change in three dimensional
objects without actual manipulation is a trait in which males seem to
consistently excel. The significance of this difference has been disputed,
however, with some research claiming that it is not even a factor in the
gender differences in mathematics achievement. Fennema (1981) stated that
visualization with ability to translate mathematics problems into pictures.
Most studies about biological differences explore gender differences
in mathematical reasoning. Mathematical reasoning involves the ability to
solve mathematics problems on which formal training has not been received.
Weiner and Robinson (1986), for example, administered tests designed to








outperform females in reasoning tasks, but also that this ability was the
single best predictor of their mathematical achievement. Again, while their
results were highly significant, claiming biological differences without
biological proof almost seems to condemn females without
a fair trial.
The theory of motivational differences among males and females takes
another approach by considering both internal and external forces to explain
why males outperform females in mathematics achievement. As with the other
theories, differences exist within the body of research based upon where the
researcher chooses to place the emphasis, but the following theories all
relate back to differing motivational patterns and their causes and results.
Fennema (1981) presents a generalized version of the attribution
theory of motivation which serves as a useful introduction. The figure
below, illustrating attributions of success and failure catagorized into a
matrix, is also very helpful in understanding the theory. The students'
feelings about their own performance when succeeding or failing is related
to the locus of control, while their feelings toward the situation when
succeeding or failing is based on stability.
LOCUS OF CONTROL
10
noticed that girls were generally praised by the teacher and boys were
usually criticized. The problem is this feedback is highly related to
behavior and is used so often that it loses meaning. Therefore, the
8
Research shows that males and females generally attribute their successes
and failures to different forces based on gender. Males tend to attribute
successes to internal causes ("I know my facts") and failure to unstable or
external forces ("I ran out of time") while females tend to attribute
successes to external or unstable causes ("I guessed and got it right") and
failure to internal causes ("I couldn't figure out how to put the numbers in
the right places"). Extending the model, the concept of persistence can be
added showing that males, finding success within themselves, have much more
of a reason to persist in mathematics than females.
Dweck, Davidson, Nelson and Enna (1978) offer some explanation as to
the causes of these differing patterns. This study only concentrates on
teacher behavior so is rather limited in scope, but it does offer evidence
for the theory. First, by observing teacher feedback, the researchers
feedback related to intellectual performance that is received less often
takes on more meaning, thereby presenting females with meaningful, negative
feedback and males with meaningful, positive feedback based on ability. The
females subsequently adopt an "I cannot do this" attitude while the males
believe that trying harder when they fail will result in success. Based on
the above, a second feedback study was undertaken in which fifth grade
students were given either teacher-boy negative feedback (ie. sometimes
negative feedback was given for intellectual aspects of work and sometimes
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for non-intellectual aspects of work) or teacher-girl negative feedback (ie.
negative feedback was given exclusively for intellectual aspects of work).
The results showed that for both males and females, teacher-boy feedback did
not result in students blaming failure on lack of ability, but teacher-girl
feedback overwhelmingly did. One then wonders if the feeling of lack of
ability eventually becomes internalized in the female students after many
years of differential feedback.
By far, the most convincing argument that successfully ties together
previous research was presented by Dweck (1986). Based on motivational
patterns, she explains the differences between males and females in
mathematical as well as verbal abilities. Students can maintain
orientations in two different types of motivational patterns; performance
goal orientations or learning goal orientations. Performance goal oriented
students seek challenges that fosters learning and maintain high persistence
in an effort to increase competence, and, for the most part, represent
males. Learning goal oriented students, on the other hand, seek from others
to gain positive judgments and avoid negative judgments of their own
competence, and for the most part are females. They therefore, seek
challenge and maintain high persistence only if their own confidence in
present ability is high. Otherwise, they will avoid challenge and maintain
little persistence. According to the attribution theory, performance goal
oriented students questioning their own ability, will seldom choose tasks on
which they believe they will fail. In other words, if this task is
undertaken, failure would be attributed to ability. Learning goal oriented
8
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practices in education account for much of the problem. First, positive
reinforcement, or frequent praise for small units of behavior, produces
students more concerned with performance than with learning. Second,
8
students, however, believe that successes are the result of effort, and will
continue to persist regardless of the outcome.
Before pursuing other facets of this argument, consider how these
orientations might be formed. Dweck (1986) believes that two common
teachers too often give assignments on which students can succeed to build
self-confidence in these students. This strategy fails to challenge
students, again, producing performance conscious students. Remembering
Rosenthal and Jacobson's findings, however, the low achievers actually did
succeed in a learning oriented way when teachers assumed they would succeed
and presumably gave them more challenging work (1968). Remembering also
Dweck and her colleagues (1978) previous research on teacher feedback, males
were not only challenged more by the teacher, but also were praised for
meaningful successes. Females, however, were more likely to be praised for
non-intellectual successes, again, producing performers instead of learners.
Continuing with implications of this theory, consider why males often
choose mathematical pursuits while females choose verbal pursuits.
Mathematics is a sUbject with many facets, requiring mastery in new and more
difficult skills as progress continues. In verbal areas after reading and
writing skills have been mastered, qualitatively different skills are rarely
necessary. Referring back to the motivational patterns, males with learning
goal orientations welcome the challenge of mathematical study and the need
8
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to exert effort. On the other hand, females being performance goal
oriented, prefer tasks that do not challenge their ability so extremely, so
they turn to the verbal tasks (Dweck, 1986).
This theory also can be used to soften the arguments of Benbow and
shows significant attitudinal differences clearly related to motivation.
She found that females displayed attitudes representative of a performance
goal oriented learner while males represented the learning goal oriented
students. Other studies also show that sex differences in mathematics
achievement are greatest among the brightest students (Licht & Shapiro,
1982, Stipek and Hoffman, 1980). While these students show differing
8
Stanley. Research conducted by Licht (1984) with fifth grade "A" students
learner. Interestingly enough, this difference was only found in the "A"
motivational patterns, the difference in achievement may not yet have
emerged because the students have not been challenged significantly in the
grade school, being "A" students, and they also have not yet had the choice
of dropping mathematical studies. Also, for performance goal oriented
students, when confusion results on the first attempt at learning new
material, the eventual mastery of this material is seriously impaired.
These issues directly focus on the students in Benbow and Stanley's research
studies who also did not yet have the opportunity to drop out of
mathematical studies, but simply may not have been learning as much as their
learning goal oriented male counterparts.
The concerned educator needs to recognize all facets of the problem.




is enough to make a teacher observe his/her own actions more closely and
change them if needed. Fortunately, other intervention techniques are also
available.
The person in the best position to promote change is the classroom
teacher. Fennema (in press) offers some practical and
attainable
intervention techniques for him/her. First, she emphasizes that
intervention must be administered to all students, not just females. It is
unfair to convince females that mathematics is important to them and then
leave them with the burden of convincing others. Instead, the teacher
should approach female and male students equally. Also Fennema advises 1)
providing females with the opportunity to assume leadership positions, 2)
talking to the students about stereotyping in our society and ways to combat
it, 3) maintaining high expectations for all learners, and 4) making sure
that educational materials are nonbiased. Peterson and Fennema (1985)
present data describing different classroom arrangements and the effects on
15
male and female learning. For example, cooperative mathematics activities,
while a positive situation for females is a negative one for males.
Conversely, helping and being helped by students is a positive situation for
males but not for females. However, some arrangements are positive for both
sexes, such as medium sized group settings and different sex small group
settings. Also, activities that are both competitive and cooperative and
those that are neither competitive nor cooperative result in positive
learning for both sexes.
Other techniques are also available that can be instituted on a school
8
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wide basis. Barber (1986) conducted a successful, year-long project
designed to encourage female junior high students to elect mathematical
studies as a means to enhance future career opportunites. Seminars included
presentations of careers that require mathematical knowledge and other
activities designed to promote affective and cognitive changes. Genshaft
(1982) offered intervention techniques for math anxious females. She found
that the most positive remedy was a combination of tutoring and self-
instruction in positive and logical thinking. Students were taught to talk
to themselves silently about mathematics problems, strategizing how to
divide them into steps, organize them and then praise themselves for
successes.
Some intervention techniques include intensive conferences at
universities designed for females to learn more about the many aspects of
mathematics. The More Math For More Females Project was designed by
Dolores Granito and Lynn Dosch (1988) and provides the opportunity for New
York junior high females and parents to attend conferences led by successful
females in mathematics related careers. Workshops designed to provide
students with non-traditional forms of mathematics instruction and also to
combat fears and promote successes in mathematics were available.
The United Kingdom offers a similar program: Be A Sumbody (Burton &
Townsend, 1986). These British females, aged 12-14, expressed relief that
males were not in attendance because they very often dominate the class. As
one participant explained, "The best thing about today was that there were




There is good news to report. The gender gaps have been closing
steadily for many years and continue to do so. Feingold (1988) studied
national test results since 1947 and reports that the gap has shrunk in
half. Fennema and Meyer (1988) report that the gaps, while a reality in the
general population, may possibly not be found in isolated populations
because some school districts may have already faced the problem head on.
Evidence of this statement can be found specifically in Hawaii, where sex
differences in mathematics achievement favor females (Brandon, Newton &
Hammond, 1987). Apparently, our society is changing, especially in the
roles that females now occupy. While sex stereotypes still exist, we have
become a more egalitarian society where the sexes develop more similarly.
Parents are encouraging more diverse abilities in their children to prepare
them for the future. Teachers have analyzed their own teaching practices
for differential treatment and have worked to minimize them. The problem
will not disappear completely until women pursue and occupy traditionally
male careers and gain more equal treatment in the workforce, but as the




differences in mathematics achievement cannot yet be found, the teacher
needs to reinforce current behaviors in order to at least maintain the
status quo. Also, if differences have just begun to emerge, the teacher may




As stated in the previous summary of current literature regarding
gender differences in mathematics achievement, consistent sex differences
are not always evident (Lockheed et al., 1985), especially with middle
school aged students. Some researchers (Smead & Chase, 1981; Wooley, 1982)
have found no significant differences, while others (Benbow & Stanley, 1982;
Stanic & Reyes, 1986) have found significant differences just beginning to
emerge. Such disparity in current research suggests a need for further
study.
I chose this population for a survey based on attitudes about
mathematics and motivational attributes regarding mathematics because I am
studying to become an intermediate level teacher. Certainly if sex
differentiation in future studies will result. Either way the intermediate






The study utilized 11-12 year old males and females from two separate
populations:
1) six-sixth grade classes (85 females, 70 males) from a large
elementary school in the far west Chicago suburbs.
These
students were grouped homogeneously for mathematics instruction.
2) two-fourth year classes (24 females, 18 males) from a small
middle school in the far south London suburbs.
These students
were grouped heterogeneously for mathematics instruction.
Both populations had reached the highest grade level offered in their
school. The American students would soon be moving on to a junior high
school while the British students would go on to a secondary school. In
both classrooms I served as a student teacher, teaching all subjects
including mathematics.
Test Instrument
All students received a two part survey.
The first part consisted of
an attitudinal survey formulated by E. Fennema and M. R. Meyer (1988) to
measure student's feelings towards mathematics.
I chose this particular
survey because it was designed for middle school students.
The first part of the survey consisted of 18 statements focusing on





confidence in mathematics; 2) students' individuality in mathematics; and 3)
students' liking of mathematics. Students rated each statement as either
true for themselves, not true for themselves or uncertainty as to the truth
or falseness. Students chose the appropriate face; smiling, frowning or no
expression, to rate the statements. Faces were used to avoid the confusion
that may have resulted from a more sophisticated rating scale. The
statements were ordered in the survey through the use of a table of random
numbers. (A list of these statements is presented on the following page.)
The second part of the survey consisted of two problems to be solved
along with questions to determine to what students attributed their
successes or failures to when solving the problems. The first was a one by
two multiplication problem with the product given. Numbers were also given
which would form the multiplier and multiplicand in only one sequence. The
second problem was a magic square. This method is based on research
conducted by Dweck, Davidson, Nelson and Enna (1978), however, my study was
more specifically related to mathematics.
The two problems were obtained
from Helpinq Children Learn Mathematics (Reys, Suydam & Lindquist, 1984).








I am good at mathematics.
I can figure out the answers to math problems.
I can get the right answers.
I can learn mathematics.
I am sure about mathematical problems.
I feel good about mathematics.
Autonomy Scale
I don't like to be left alone when I am working math.
I think working alone in math is fun.
I keep trying if I get stuck in math.
I like to work alone in math.
I keep trying on hard math problems.
I like to try to solve problems my way.
Likina of Mathematics Scale
I like mathematics.
I like to do hard mathematics.
Mathematics is my favorite subject.
I enjoy doing mathematics.
I think doing mathematics is fun.
I think working with numbers is fun.
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their mathematics teachers during regularly scheduled mathematics classes
during the week of May 2-6, 1988. I administered the survey to the British
students on June 16, 1988, during specially scheduled sessions.
8
Procedure
The survey was group administered to both populations late in the
school year. For the American students, the survey was administered by
RESULTS
Part 1
Several different comparisons about the students' attitudes towards
mathematics were made based on responses to the first portion of the survey
by using the information the students reported about sex, sex of teacher,
*nationality and achievement level. These comparisons were tested for
statistical significance to determine any trends in gender differences
regarding attitudes about mathematics for these students.
When comparing attitudes towards mathematics based solely on the
variable of sex, z-values were calculated for large populations and t-values
were calculated for small populations. Significance was sought at the .05
level. No significant attitudinal differences were found in any of the
following three comparisons: American female students vs. American male
* Achievement level was determined based on students' responses to the
space marked "Math Teacher's Name", since each teacher taught a
specific achievement level. British students could not be included




(n=197, f=109, m=88). However, significance was found when comparing
attitudes of same sex students of different nationalities. Especially
noteworthy is the t-value representing American females when compared to
II








-0.8906 IlAmer. M. vs. Brit. M. 1.9007 -0.3754 I
II II
* important trend with p = 0.1
** significant to the .01 level
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students (n=155, f=85, m=70)i British female students vs. British male
students (n=42, f=24, m=18)i or all female students vs. all male students
British females. Comparatively, the confidence of British females is
seriously deficient. Also important is the American female domination in
individuality and American male domination in confidence
concerning
mathematics. T-values appear in table 1.
Same Sex Comparisons by Nationality
23
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Attitudinal comparisons based on sex and achievement level of American
students using z-values yielded no significant differences less than or
equal to .05. Populations consisted of high achievers (n=58, f=31, m=27),
average achievers (n=59, f=34, m=25), and low achievers (n=38, f=20, m=18).
Based on current research findings, significant differences were expected
only with high achievers, where attitudinal differences regarding sex were
expected favoring males. Those expected results were not obtained.
stated previously, British students were not included in this comparison.
Significant results were obtained when comparing students' attitudes
toward mathematics based on sex of student and sex of teacher. Using z-
values for American students, female students with a female teacher (n=40)
were shown to like mathematics more than female students with a male teacher
(n=45) . Female students with a female teachers also tended to like
mathematics more than male students with a female teacher (n=34). An
important trend was also found with p = 0.1. Male students with a male
teacher (n=36) exhibited greater feeling of individuality in mathemtics than
female students with a female teacher. Z-values are reported in table 2,
and mean averages are reported in graph A.
When comparing British male students vs. British female students
regarding attitudinal differences towards mathematics, the t-values were
calculated. An important trend with p = 0.1 was found with male students
with a female teacher (n=9) expressing a greater feeling of individuality as
compared to female students with a female teacher (n=14). T-values are





Finally, concerning attitudinal differences among all students,
significance regarding sex of teacher was found with female students with a
female teacher (n=54) liking mathematics more than male students with a
female teacher (n=43). An important trend with p
= 0.1 was found as well.
Female students with a female teacher also liked mathematics more than
female students with a male teacher (n=55).
Z-values are reported in table
4, and mean averages are reported in graph C.
8
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vs. Female-Male teacher 0.5505 -1.1487 2.1058
Female-Female teacher
**
vs. Male-Female teacher 1.2575 -0.2105 2.5491
Female-Female teacher
"'***
vs. Male-Male teacher 1. 3911 -1.7215 1.5551
Female-Male teacher
vs. Male-Female teacher 0.8816 0.6686 0.7117
Female-Male teacher
vs. Male-Male teacher 1.0245
-0.7864 -0.4707
Mal~-Female teacher
vs. Male-Male teacher 0.1204 -1. 2191
-1.0998
I
* female students with a female teacher vs.
Table 2 female students with a male teacher
** significant to the .02 level
**'" significant to the .05 level





















Comparisons of Student Attitudes based on Sex of Teacher(British Students)
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Comparisons of Student Attitudes based on Sex of Teacher
(All Students)
Student comparisons CONFID INDIV LIKING
Female-Female teacher :,(1f
vs. Female-Male teacher
-0.4850 -1. 5465 1. 8371
Female-Female teacher
*vs. Male-Female teacher 0.3923 -1.1054 2.0914
Female-Female teacher
vs. Male-Male teacher 0.3402 -1. 2171 0.8035
Female-Male teacher
vs. Male-Female teacher 0.8635 0.1226 0.5082
Female-Male teacher












































significant to the .05 level
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To determine patterns regarding the Attribution Theory of Motivation
(see pgs. 10-14), the students' responses to questions on the survey asking
"Were you able to solve the problem? Why or why not?" were catagorized as
Ability, Effort, Task or Environment/Luck. Sample responses appear on page
11. Proportions were calculated by determining what percentage of the
groups answered the questions consistent with each attribution catagory.
The z-values were calculated based on these proportions.
Significant results were obtained for the attribution of successes not
necessarily consistent ~ith the attribution theory of motivation. Problem
one consisted of a one by two multiplication problem with givens including
the product and three numbers needed to make the ~cntence true. American
females (n=85) attributed their successes to effort more often than
American males (n=70, z=2.0604), while the American males based their
successes on environment/luck more than American females (z=-2.2713).
British males (n=18) however, attributed their successes to the task more
often than British females (n=24, z=-2.1640) . When considering all
students, results were consistent with those of the American students.
Female students (n=109) attributed success to effort more so than male
students (n=88, z=2.5531), while male students attributed success to
environment/luck more so than female students (z=-2.0182).
On problem two, a magic square, American females cited effort as the




attributed success to environment/luck more than British males (z=1.8209).
Finally, concerning all students on problem two, males were found to
attribute successes to the task more than females (z=-1.6625). The z-values
appear in table 5 and the proportions used to calculate the z-values are
exhibited in graphs D-I.
When comparing students' attributions of failure based on sex, no
significant differences were found, perhaps because the majority of students
answered the questions correctly. On problem one, 91% of the female students
answered correctly and 91% of the male students answered correctly. On
problem two, 74% of the female students answered correctly and 75% of the
male students answered correctly.
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about sex differences and motivational patterns suggesting that high
achieving male students may exhibit more positive attitudes than high
achieving female students was not supported. Worthy of consideration
8
Discussion
The results obtained in part one of the survey, which compared
students' attitudes towards mathematics based on a number of variables,
revealed significant sex differences concerning student attitudes towards
mathematics not necessarily consistent with current research. Consider
first however, those comparisons where significant differences were not
found.
For the broadest comparisons, American female students vs. American
male students, British female students vs. British male students and all
female students vs. all male students, no differences on any of the
attitudes regarding mathematics were found. These results were not
surprising, because current research concerning middle school students
indicates that such broad sex differences have not yet developed as
consistently as with high school students.
When American female students were compared to American male students
based on achievement level, no significant differences were found for low
achieving, average achieving or high achieving students. Current research
however, are the different definitions of high achievement and the different
attitudes studied. The Licht study (1984), for example, considered "A"
students as high achievers while this study considered those students in the
highest ability group as high achievers. Also, Licht studied students'
8
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results were obtained with p = 0.1, with female students with a female
teacher also liking mathematics more than female students with a male
teacher. Again, notice the opposite trends exhibited for these same
8
desire for challenge as opposed to students' confidence in, individuality in
and liking of mathematics as in this study.
Significant differences were obtained when sex of American students
and sex of teacher were considered. American female students with a female
teacher liked mathematics more than any other group. Significant results
were obtained in two out of three comparisons (female students with a female
teacher vs. female students with a male teacher, and female students with a
female teacher vs. male students with a female teacher) while an important
trend was exhibited in the third comparison (female students with a female
teacher vs. male students with a male teacher). Although not significant,
notice the opposite z-values exhibited for these same comparisons concerning
individuality (see Table 2).
No significant results were obtained when sex of British students and
sex of teacher were considered, however, an important trend was revealed
with p = 0.1. Male students with a female teacher showed a greater feeling
of individuality in mathematics than female students with a female teacher.
Finally, considering sex of all students and sex of teacher, female
students with a female teacher were found to like mathematics more than
male students with a female teacher. While not significant, important
comparisons concerning individuality (see Table 4). Factors relevant to
further study include teacher behaviors that influence student attitudes,
8
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and especially those behaviors that foster the trends shown with female
students with a female teacher in this study.
The final comparison regarding part one of the survey concerns same
8
sex comparison of attitudes by nationality. The overwhelming differences
between American female students and British female students regarding
confidence in mathematics is of interest. Again, the t-value equaled 5.2262
favoring American female students showing significance with p
= .01.
American male students also tended to feel more confident in mathematics
than British male students with p = 0.1. This lack of confidence among
British students as compared to American students, especiallly for the
females, calls for further study. Based on informal observation, factors
relevant to this subsequent study should include examination into the
British procedures of discipline in the schools and British socialization
patterns and processes in general.
The results obtained in part two of the survey, which compared
students' attributional patterns regarding mathematics based on a number of
variables, revealed significant sex differences concerning student
attributional patterns in mathematics. Actually, these results contradict
the Locus of Control model used to explain sex differences in motivation in
mathematics achievement (see page 10). In this study, males attributed
successes .largely to external forces while females mainly attributed
successes to internal forces. American female students in both problems one
and two, and all female students in problem one, attributed success to
effort. On the other hand, American male students and all male students
8
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female students expect success in the future and will be more apt to
approach or persist at certain tasks while male students are not self-
assured of success in the future and will avoid the task (Fennema, 1981) .
8
attributed success to environment/luck and British male students attributed
success to the task in problem one. In problem two, all male students
attributed success to the task. As stated, such results contradict current
research. These results seem to indicate, for these populations, that
Perhaps intervention techniques, while designed mainly for females, can help
these male students to modify their attributional patterns towards stronger
reliance on internal forces.
All in all, this study found that sex differences do exist in
mathematics, although not necessarily consistent with current research. The
conclusions support the need for intervention techniques for all students,
especially regarding teacher awareness of gender differences in mathematics
achievement. Further study into teacher influence on attitudes and into





8 . . . . .
DIRECTIONS
Please pass out the surveys face down to the students (blank
white page showing). Inform the students that the survey i$ for
me (Ms. D'Antonio).
Read to students:
This is a survey to find out how you feel
Please be as honest and truthful as you can.
put your name on it, and it will not count in
cooperation is greatly appreciated.
about mathematics.
You do not have to
your grade. Your
Turn over the survey so that-the yellow page is showing.
Please fill in the information needed. When you are finished
with page 1, wait quietly for further instructions.
(Teachers:
showing.)
All students should only have the yellow page
Now turn to page 2 so that the green page is showing. Read
example 1. If mint chocolate chip is your favorite ice cream
flavor, draw a ring around the smiling face. If mint chocolate
chip is not your favorite ice cream flavor, draw a ring around
the frowning face. If you do not know whether mint chocolate
chip is your favorite ice cream flavor or not, draw a ring around
the middle face.
You will be asked to read 18 sentences like example 1. If a
sentence is true for you, draw a ring around the smiling face.
If it is not true, draw a ring around the frowning face. If you
do not know whether it is true or not, draw a ring around the
middle face. Also, please do not change any answers.
You will have three minutes to respond to the 18 sentences. When
you are finished, please close your booklets and wait for further
instructions.





Please time this portion of the survey to last 3
All students should either have the blue pages




. . . . .
Read to students:
Now, you have two problems to solve. You will have 10 minutes
to work these p~~blems. Open your booklets to page 5, the first
white page. If you finish before time is called, please turn
your booklet over and wait quietly. l~U may begin.
(Teachers: Please time this portion of the survey to last
10 minutes. All students should either have the white pa~~s
showing, if they are working, or the back of the booklet
showing (also white), if they are finished working.)




not yet finished, please skip down to the
They read "Were you able to solve the problem?
Take the last minute to answer these questions.
last
Why






Your Grade in School









- please wait for further instructions
8
EXAMPLE 1
Mint chocolate chip is my favorite ice cream flavor.
DIRECTIONS
If mint chocolate chip is your favorite ice cream flavor,
ring around the smiling face. Q. .v
If mint chocolate chip is not




If you do not know whether mint chocolate chip




- please wait for further ins true
I like to work alone in mathematics.0 @
8 DIRECTIONS
If the sentence is true for you, draw a ring around
face.Q. .,
If it is not tr~e, draw a ring around the frowning
If you do not know whether it is true or not, draw
the middle, face.@
1. I keep trying on hard math problems.
,0
2. I think working w~,t1i ,nuJnbers is fun. @ @
3. I like. to try to solve, probl,ems my way. 0
4. I can learn mathematics.@ 'Q Q
,5. I like mathematics. Q @ @
6. I enjoy doing mathematics.Q Q @
[~r'f"'page' 3 -please continue on'the next page
8. I think working alone in math is fun.
8
9. I can get the right answers. ~ C\ 0
. \!:Y \::;)~
10. I am sure about mathematics problems.
~ ~
11. I don't like to be left alone when I'm working on math.
12. I feel good abdut mathematics. @ @ @
13. I can figure out the answers to math pr~blems.
14. I like to do hard mathematics.
15. I keep trying if I get stuck in math. @
16. I am good at matnematics.Q @ Q
Matnematics is my favorite~ suPjec.t.(0
I think doing mathematicL is fun. C":\ 1':":\
.\d V::/
please close your booklets
_.
and wai t for further ins tru~
Were you able to solve the problem? (circle one) YES
8
Here is the first of two problems for you to solve. Please take
your time and remember to check your solutions.





Why or why not?
8
page 5 - please continue on the next page
88
Here is the second of two problems for you to solve. Please take
your time and remember to check your solutions.
2. Place the numbers 1 through 9 in the boxes so that the sum in
each direction is 15. Remember to check rows, columns and
diagonals, too! Use each number only once.
Numbers 5 and 8 are done for you.
8
Were you able to solve the problem? (circle one) YES NO
Why or why not?
page 6 - Thank you for your cooperation!
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